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CHAPTER 1 
 
 
 
INTRODUCTION 
 
 
 
1.1 Overview  
 
Optical components can be found in infra-red systems, beam deflectors in 
synchrotron radiation facilities and optical lenses. They are either in spherical or flat 
surfaces, and require high precision in shape accuracy with low surface roughness 
values (Zhong and Venkatesh, 1994). 
 
Being made of advanced ceramics or optical glass, they are very difficult to 
machine and shape because of their brittleness, extreme hardness to meet high 
requirement on the high shape accuracy and the low surface roughness values in 
certain applications (Zhong, 2002). Researchers have made much effort to 
manufacture highly precise devices with good surface finish, and low sub-surface 
damage (Van Ligten and Venkatesh, 1985; Venkatesh and Zohng, 1995). 
 
In order to reduce the total manufacture time, it is preferable to obtain better 
ground/lapped surface, with less fracture mode as possible in order to reduce 
polishing time. 
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1.2 Problem statement 
 
Lapping and polishing processes are important steps involved in optical glass 
manufacturing activities. Researchers and manufacturers have put lot of efforts for 
achieving low tolerance, better surface finish with defect-free in order to reduce 
manufacturing cost. 
 
Being made of glass, this material is well known for its difficulty to machine 
and shape at higher accuracy because of their brittleness nature and possessive an 
extreme hardness. 
 
Optical glass requires these traditional steps of processing, ie. grinding, 
lapping and polishing. Among these, polishing process is the most time consuming 
process. Polishing time is very much limited dependent on the state of prior two 
process, ie. grinding and lapping. Optimization on grinding and lapping will reduce 
significantly the polishing time. However, there are many parameters contribute to 
the successful of grinding and lapping. Among others, the grit size of abrasive, the 
speed (spindle and table), feed etc. These parameters also depend on machine rigidity 
which partly contributes to the final finishing of the work piece. To date, there are 
very little literature reports on the steps of manufacturing optical flat which can be 
considered as confidential to many manufactures. 
 
 
 
1.3 Objective of study 
 
 The objectives of this project as follows: 
 
i. To evaluate the effect of feed rates on surface roughness of ground BK7 
glass. 
ii. To evaluate the effect of table speeds on surface surfaces of lapped BK7 
glass. 
iii. To propose a feasible range of polishing time for BK7 glass. 
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1.4 Scope of the study  
 
The scopes of study are as follows: 
 
i. BK7 optical glass is selected for the study.  
ii. Ultrasonic assisted grinding is used for preparing the initial surface before 
lapping operation. 
iii.  Al2O3 abrasive slurry of 9μm is used in the lapping operation. 
iv. Colloidal silica of 3μm is used as polishing slurry.  
v. Load is fixed during lapping and polishing operations. 
 
 
 
1.5 Organization of the thesis 
 
First Chapter describes introduction, followed by the problem statement, 
objective of the study and scope of study. The second Chapter prepared the back 
ground on optical glass, optical flat and over view the principles of grinding, lapping 
and polishing process optical glass. Third Chapter is details out methodology and 
experimental works. Results and discussion are discussed in the Chapter four. 
Chapter five discuses conclusions and recommendations for future work.  
 
 
 
 
 
 
 
 
 
 
 
 
